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論文内容要旨
The photoproduction reaction γd → K0Λp was experimentally investigated with an electromagnetic calorimeter, 
FOREST. This is the first measurement of K0 angular distributions for the full kaon emission angle. 
Baryon resonances have been experimentally studied by means of meson production reactions to understand low-
energy scale quantum chromodynamics. Photoproduction is one of the useful tools to reveal properties of excited 
baryons. Indeed, the π and η photoproduction reactions have been intensively investigated until now. Kaon 
photoproduction is one of the best probes to study highly excited baryons, which hardly couple to πN and ηN. The 
K−hyperon (KY ) channel has been investiga ted by means of proton photo -excitation such as γp → K+Λ. The K0Λ 
production is more advantageous than K+Λ case which has been reported by many experimental groups. It is 
because the charged particle exchange is forbidden in the K0Λ photoproduction since all of the participant particles
are neutral. The γn → K0Λ photoproduction may have sensitivity to the prominent peak structure observed at W = 
1.67 GeV in the γn → ηn photoproduction cross section. 
The experiment was carried out at the ELPH GeV-γ photon beam line. The incident photon energy ranges from 
the reaction threshold to 1.2 GeV. Photoproduction events were detected by the FOREST detector, a calorimeter -
hodoscope composite system. The total coverage, 90% of a solid angle, enables to effectively collect particles in the 
final state. 
The γn → K0Λ photoproduction is identified via KS0 → π0π0 → γγγγ and Λ → pπ− decay chains. The π0π0 
candidates are selected by using four photon time information and charged particles are distinguished by time-of-
flight based kinematic cut conditions. A kinematic fit technique plays an important role in this analysis.  
Kinematic constraints are applied so that each of two photon invariant masses and four photon missing mass are 
equal to the π0 and Λ mass, respectively. The kinematic fit provides not only a good momentum reconstruction but 
also an efficient event selection. Consequently, the K0 peak is clearly observed in the π0π0 invariant mass spectrum. 
The FOREST acceptance is examined by use of a GEANT4-based Monte Carlo (MC) simulation. The acceptance 
for the K0Λ reaction is estimated about 5%. The K0Λ events are obtained by fitting a simulated background 
distribution γn → π0π0π−p and a Gaussian function to the π0π0 invariant mass distribution. 
The differential cross sections are observed as a function of the kaon emission angle, cosθKCM, in the γn center-
of-mass frame where the target neutron is assumed to be at rest. No strong t-channel contributions are observed 
as expected while backward enhancement is observed in the higher energy region. Comparisons of this result are 
performed with theoretical works: Kaon-MAID and Saclay-Lyon A (SLA) models. Our results favor the SLA model. 
The Kaon-MAID curve fails to reproduce the measured cross sections in the high energy region. This fact indicates 
that the u-channel exchange term plays an important role in the γ(n,Λ)K0 reaction. The Total cross section is also 
obtained for the first time. It is found that the order of magnitude of the cross section is similar to that of the K+Λ 
photoproduction at the KΛ threshold region. A small excess is observed in the vicinity of the total energy W = 1670 
MeV compared with the γp → K+Λ reaction. 






























のバンプが狭い幅の 共鳴状態であるか、または２つの共鳴状態 及び の干渉
によって現れる可能性を示した。 
このように、閾値領域の 光生成反応におけるこれらの新しい実験データと解析結果は、クォーク
核物理の分野に新たな知見をもたらすものである。また本論文執筆に至る研究活動の実績は、土川雄介
が自立して研究活動を行うに十分な高度の研究能力と学識を有することを示している。よって、土川雄
介提出の論文は、博士（理学）の学位論文として合格と認める。 
